PCT 




(51) E&1W#fi7 

C12Q l/68 f C12N IS/09 



Al 



(11) SRM*S8#^ 
(43) HBR^tBBe 



WOOO/28082 



2000^5^185(18,05.00) 



(21) SB5ttJiB#^- 

(22) 0 

(30) «*«7*-* 
Wffi¥l0/317476 



PCT/JP99/06213 



l999¥lUJ80(O8.11,99) 



1998^11^ 90(09.1 1.98) 



(71) ffl«A «i«:»<t'<toffi£aico^r) 

(EOCEN KAGAKU KABUSHDCI KAISHA)[JP/JP] 

Tl 13-8408 SCSC«S3t»:iZ:*:»lTe33#8^ Tokyo, (JP) 

(71) SB93#;*Ji:TJ< 

(75) «9i*/fcWRA (fcBfciov^O*) 
4ftftfttlt(NOTOMI, Tsugunori)[JP/JP] 
fk® ©(HASH, Tetsu)[JP/JP] 
T324-0036 S5*JR^:PISrtjT^±l38l-3 
#Wfc¥t*5t£tt SB3S*SS3frt Tocbigi.(JP) 
(74) ttiSA 

IS*UJS5, ^(SHIMIZU, Hatsushi et bJh) 
t 300-0847 &#m±i**Bl»n~M 
W»o < I* rT^oPS Ibaraki, (JP) 



(81) JP. US, BtJtimf (AT, BE, CH, CY. DE, DK* 

ES, FI t FR, OB, GR, IE, IT, LU, MC, NL, PT, SE) 



(54)Tide: PROCESS FOR SYNTHESIZING NUCLEIC ACID 



(1) 



i 13c 72b Flo 



target 



am X ra 



3' no no 



Flo 



S3 5 . 



Wo 



5*! 



(3) 



F2 



si 




Rio 



(57) Abstract 

An oligonucleotide having a novel structure and a process for synthesizing a nucleic acid by using the same as a primer. This 
oligonucleotide contains in the 5'-side of the primer a base sequence substantially the same as the region synthesized by starting with the 
primer. By using this method, a nucleic acid can be synthesized by an isothermal reaction with the use of a simple reagent constitution, A 
method for synthesizing a nucleic acid having a high specificity on the basis of the above-described method. 
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wmm 

^WiSe-TS^iSa-r ££i£<2-o It PCR( Polymerase Chain 
Reaction)i£#*Q<=>ixT 1^3 (Science, 230, 1350-1354, 1985)o PCRi£l± N in vitro 

LT"liJ£ < fomgtn: ^5. U*» L PCR i£lc: 
J±mm<DWmW$r>T. lJfi£^S(SNPs; single nucleotide polymorph 



WO 00/38082 PCT/JP99/06213 

2 

isffl>©*P*fdJf±e^tiTi>So7"7^^-wigSifi5>Jt: SNPs ££tr«fc«5 £^:3tT 
tf)*!*8fc «fc oTT 1 ^ ^-£fflffift#Jfi&&fytf>*r8R£*n SCh^SSo 

£&®wm(DBimommtLxmifeisxm^tzmm**izmmti&Zo mm. 
ca:, 7"7>f 1 pcR£gR#fcf&j«j?-£ 

-#l>#-^£&^<^l££l£#&&^fflfb£ftT^So LCRi£ (Ligase Chai 
n Reaction, Laffler TG; Carrino JJ; Marshall RL; Ann. Biol. Clin. (Pari 
s), 1993, 51:9, 821-6) fci. mmtt$L£KZmn±.K.&^xmmT 3 2 -D<D7V 

ttxzteKwx^ mfe£&®<Qft&&mmmmmv>mmt*z>o lcr &*>gi& 
vtzftm®£mm£<Dftm£u&M®tfi&gt.tezz£fr(bs pgr mzmtmrn. 

n& dna # >; * 5— B-c^jw-r sxa=&Ap^.^^^ast#-r s#i£fc$B£i*n-c 

m%m&rz&iz'z>\.^x&ttii&£Lxt8.mzmLx\\z» l*»*u 

m&ttmimitm^it \.xmnmmm*&^mk*mm?z>i5 : &£.&, sda& 

(Strand Displacement Amplification) [Proc. Natl . Acad. Sci . USA, 89, 392-396 ; 1 
992] [Nucleic Acid.Res.,20,1691-1696;1992]£D¥fcf*i3 "aftTUSoS 

«ff ^^r*«cDNA^ y p< 7~vzmm?zxWiX'ftz><,r € t&uT*wmm£.&^x 
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oTSil(displacement)^nS-i:^?>SDAi£i:WinT^So SDAi£-efcJu 7? 

tt. t> sijffi^^ iaoT*it?)*n^'^ #ffl*f ss-s-fto i: # *3' -oh 

m i: UT jffiH U-C t LTff #Jffl £ ft £ * e: <D «fc -5 icSDA&tt 

^<D#A (1-^*3 ^-^O^ttOWBr) £*t -5 fettle -;£tf)8llc:fci6*3&^<b 
ofe*JfflB:©JIS$nSo ^fcccoj&tcfc^Tfcri;* hTyrroga^ot^S 

£:^*£*;!jo*.t^ **j<7)sayjcsDAas£jssm-rsi:&c:tt> M^nsw* 
-es&i^o cro.t^^^-^T fi^±*ffi^0^m &m \f % ft * /i>ib#* * o 

*«|J&iiaie*J»ft^Bfcf S«SE©J««^ifei: UT, NASBA(Nucleic Acid 
Sequence-based Amplification., TMA/Transcription Mediated Amplification i£ 
ti>m*tlZ>)tf2;%iT'$>Z> 0 NASBA li> fJStft RNA UT T7 — 

SttflDLfcro-T/T DNA^?'; tflCfcSDNA£-j$£*7^ ^tizmtm 2 

(oTu-yx 2 #mt u £c&-f a 2 «m dna *mmt ut T7 rna * »; ^ 5-* 

ic J: SiS^*firt)^T^g© RNA £ig*g-f £ (Nature, 350, 91- 
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92,1991)o NASBA & 2 DNA £*T*£^ < ^fr©j!in8ft£tex|l«g;fc 

JtftWAx RNaseH N DNAtflM^-- t? N UT T7RNA * U ^ 7— fc? kl^£& 
Sc©»m©«I^t)-a-^3i4:a5Clt^e.s SDA tfejatcu^ r OtTefct^J 

RCA(Rol ling-circle amplification) fcTOSAasftts IRfcJig&R 
^J©#STtf^ Ko y ^rD-^(padlock probe)iC*gMftfcigg&iFiJ#Jft|£l, 
fcl#*a<2 DNA £8M^LT£riiT t Sii;**m^nfc(Paul M.Lizardi et 
al.Nature Genetics 19, 225-232, July,1998)o RCA 1 rf* * U 

2T^K©5' *a*k3' 5fe^LCRK:«ttSI»^rD-^<£«fi£l-S^&flli£©^ 
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5 

71,29-40, 1988)o Z-Ok^tz^TVyiV-ri?*,^ g#4«&Sffc Lfcffi4f8&-& 
PCT/FR95/00891 TftiU ffittftfttt£G*|$£tt Lfcsfettff^TfBHrtfcT^- 
(base pairingJijK^UTaStto-ClpI-^i-eMW^&fll^rs^T 1 ^^^ 

m&t h it & tw (±, m& fc£j£&#<z)iS!5£##fi> f>ns*ot% 

ow#mmji&f&&]&<D^m&&teux&9c<D pct/fr95/oo89i tm$t<om&& 
*&^>o dna tf*)*7-*<Dwm£tehte^&mt£&m*7'^'(^-£^ 

2Lizm2MSM&mm*fom^fc®n<D*>?i-)imM&fo£&^x&s 2*m 

Ktf#ijfl3£ft£ 5-211873)o LfrUdftefciU «*t& 

^Bg© 3* -oh ©^fl*j«c{fti&?£pre6i:-rs*)0-ctt^vNo sg£#&¥ io- 
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510161(W096/17079)t*}^Ttt, RNA U * 9— £ £ oT^^tLi> DHA US 

SJB*ft © T T? *> fifc©^j£ fc Jg« * Bfilc-r S Cl £ tfi-C g 5 # &©«« j£p\ 

DNAtflM^-- SDA^RCATfc#Jffl£ftfc8*&T&£o UfrU tz£Z.Z<D 
«fc -5 ffl l^fc i: U*, 4 < ^m^lts fe fc SDA 

© J; -5 tz £ ft * 3' -OH £&£rT £ m^ffli©6#IgKf&**®# Zti Z « 

*CT**W#e»(±> ^OTrp-^fcli^ofc <HfcS*iJ£fr6 3' -OH© 

m-tzzt££-?r, mn<b*m%E.foizm<bir£* y -oh <D^ffipsm£uz 
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b) Fl ctcr--;uufcF l©3 , *J»«^rtiB^i:LT«IMI***fT'5X 

a 

c) 18tjBF 2 c£4a«l$ft&yiJitP6fc5F 2*3**HBt:^tf* l ^7^U2r^ 
C2) Igd) C^itsftABjAVIWIR 1 dc^-^-racifctfTfSSP 

-«±©3'*JiSt^'rsmtSR i-c&d.r i#r i ci3m-;urs-fc 

C3) i:*)WT©2^««{X 2i5<fctfX 1 c £-Cffif&t?tl. X2©5' 

X 2 :^^©«^Se3?iJ*^^affi©e5lc©«JiX 2 c fcHg*8lft&iggBE*l£# 

X 1 c£Hfriflfc|e5i;jy^ffiFJ£}$o^jj)( 
* C 13 CIB«©3Sri*. 
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O^-U^^^l/^-^ K©fB«F2£«8Iifcfc3*£ffi^ffU3£F 2c&7--)l 

ii) * 'J =f * * I/*?- K©F2 ££f£*a^i: U i^£*a«ie<JfcJg&iESI£# 
^SgKD&Kfc^fSxIg 

iii) x« ii)T^J**nfc^ 10^ffi©ffi«0««4«^^#RjlB*«JS 
fcf SXS, 

iv) xfS iii)fc33WS» 1 ^St©JgS^^4 Rlfifei: 

<&«K*l£j5gU 3'5fea«<&F 1 4fflS^^A*Plfi63&:«flSi:rsXg 
C5D x« iii)0>m&ttm&&«I1fet?Z®t&&R2 c*t?*D> *oxg iv) 

C6) x« iii)i?«ttf iv)t*j{t5ifiS«lj$^pIfiEft«fl§i:TSxe*,»M 
C43(t*F2 c©Sc 3 , ffidiCT:^-;br5^*-:^*v-,:fcj;imi<B 
«Kfc*tt5Xg iv)-C&f$M&£ LtcM&nmz. 3' «C7--^tS7">^ 

(^^^-r7^-7-/ttS«c*5{tS3'TO»J«) £ <F2 c/F2*UVR 
2c/R2) £ (F 1 c/F lSUtfR 1 c/R 1) 

C9D &©x*g£fst>igt- i*fc±£*affiW&4M£K?U;& t ££fc& 
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D) XHC) £*5WC 3'*SgJ*«SWte^5I«g«:«^i:Ufe«i4XgA) C 

^nfci§*i^ftxsA) tc*tts^a-rsxs*^tf c i od tz&momm 
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ci 63 C93 ~ ci 53 tzisM<D^-rtiij><Dmmis&%m\ mms.m 
ci 73 mms-fatam®^ »-7tzmmm*m&m*&ti7'B--7it 

3dD^ iSo#<7VW7'y*WX£8£-r£ c 1 63 CfB«<0^o 

CI 7 3 tl3«©^&o 

c 1 9 3 *«<ottttjffli*ffiTTf c 9 ) - c 1 5 ) tztzmo^rtifromm 

a»4BUrf3 CI 63 &m®<DJj&<, 
C2 0 3 C 1 63 {wg3«8©^m^t£i=«t-pTlS^«iB?!J©SS*^ai^ 

i)»SfcftS^@(DISMF 2 c4X2 ckU F2 cCD S'flWMg-f £ F 1 c 

sxictts C33 izmm<D* i )37>7i,*i- h 

lii)#£fcft*4£ffi<0lSili£F 2 c© 3' *«*F 3 cfc|Btt*j&« 
&IE*»J£&-3* y if 5t £ K 

iv) mm&m(ommm&f$Mfo*mm-r & dna * >j / *~ k* 4s«kv 

v) ®5S iv i: ft £ 2 * U >' 

C2 23 ii)©*y Jjt^U^-^K^i)^^y=f7^U3|-^h*^fi£^ 
t LTGm£tifrmffim££ttZ<ZM<DmmR 2c4X2ctUR2c©5' 
SR 1 c£X 1 cfc-rsC3 3C8E«8©:*y i**^**- KT-<fe*C2 
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11 

n csBtto^y ho 

£0^«6R2 coy ^fiSJtttgrs^RS c t^W^ffiSISB^J*^^ >J U 
C24) C2D-C233 (cgB«©v>m^0D^y h StfttoWC 

ho 

^s^iHWfc^aTigiig*nfesi>fc«ttfl<jfeisasa2^j-t?«i^tiSo 

«r&£a¥«l # K 2oW±©#^K#8SL&^*>©£ 1 nf -£o 40«i 
**Wfc*WS l*«J:tfflWatj«:Jfi«iBWtfS5Sfe:ai|gUfcttB8 

i *mmm t &mt s c t * -e * s « * u t Jia*ti8^£ t> * i, >;p- rtc i±. 
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(t*b*»Fl c^Rl c) <7>Mtc3'{WtcttgfS^ttlF2c (&£^fci 

R2c) tnnmizmtmmwimz^ts* 



WO 00/28082 



PCT/JP99/06213 



13 

Sdtfc-CSSU RNA tt S^fcTtSo ^rft*£&fSfrtt* ^-f? 
±!3©«ii£#^ fc^ggo^&fct, g|g&iSte£#o ft DNA * y * 7— Kfc, 

f 2 c ^ts^-y^mmr zzt&?& zmm^ i^t BB&f s £ * 

******* TfctK C©««ft««il6l«CWWUTV^/ftfc:*V*Tlf*-C 

«nM«(m«n«. * tTm#tift«o3 , AK:#«Er«««iR i c (&**> 

$#7>--;i, LT«MMM«fT fc*U ^StLtF lfr£R 1 cC^&fttt* 
lz teDNA £RNA£)35l;JCf £ {3 tr o Lj>L&#p>, ^J^^b*^ KtfAXfltjfcg&gfl; 
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J!3P9^£<*a>*VADNAs <fc£lM*RNA#^£*i£o £fc#$e0J3CD#Ktt, MIB* 

fc#T?£SSM*F 1 -KDfg&F l*»Pl-iN±OF 1 ciZ7--)lTZZ 

fctCto-C, £g#*£^#«jagfcSg#F 2 c£^tr^-r£^E£T 3 

x s ^£ 5 z t #-e s So 

X 2 : ftj£©ffiSK^&#o;&&©$R*£X 2 c £«Mtt&tt*g2*!*ft-?tJUt 
X 1 c :fti£©«£I2*J«#o#aK=#tt*«ttX 2 ccd 5'«H^g-r*fi«EX 
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fiB^ns, ;u-rtij^-cfc± N mitt***)?*!? Y<D7--)vt, *ft 
«Xlcfc©^l»#. 0-1 oons. <*e>£S£ U<fctl 0-7 o*g&fcfcs 

So 

j£f£$C&X2ii,fctfX 1 ctt, &#B:m$t-£Cfcfc<MlS&LTgB®;*ft£o 
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fcitf^Dtf^i/^Ji;^ (bromodeoxyuridine) t V> o fc«<H#*C& £ C h 
* T $ £ o * « SB (C ffl ^ 5 U =f 5? ? L/ H tt > ^fifrD & 4; S © * £ 1* > 

ft5z£&X$zm&<om&Zft-Oo m&tto£.&, 5-200 igg, <t0lSSL<fi 
10-50 m&tt + E^^«K^^Ji&Smfc«t-S45r»©^U^7--4f 
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17 

mrztztbwt, m&tmz 10 m&utn&z&mTzo&mz & 

£ D « J^ff *BB*lttfc¥&j«fi: J: T 9a«!i t S d i: #B8f t 5 i 1 1? 6 * 
5tt«(W095/05391, Proc.Natl.Acad.Sci.USA,91,6644-6648,1994)*»&ttTf»So 
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z&mmmwasm. rna e#§sga?- s^d^-^-s *s^ttu 

tzm&&m DS<* r> 2 *tl#g! Ic W *) * *> * £ Z £ A*T? & £ «fc 5 fcft So 
RNA #U** — tt#B»**7P*-*HEai*E« , rnfcf* MWOMg-filt 

- K-rs dna & ies -rntf, te^dGftse^-cwwfrs^^nmrSo 

*E*J * ft T =. U fcttftl E ft r> ft t * fc fck &«>T*fM- -5 • 

*»wubi«, * * t in vitro -c vmm t * wi * m^nmmtzmm TZ£ 

£#A<J&IPJS£EI 5 - 6 £##iw Ufc#6WTfcttW*"*. ±83* U =T7 * I/* 
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-;u bffitMJteJftajtBjft fcfc*oEI5fc:*JVvtB:FA £ *S£ i: bt ^tf<* nfcfi 
tt«*>7">^-7-7-<^- (F3) ^©fcfctgtiirfifi, tzZ-iZm&iftis 
l*m (E5-A) £:fcr?T^.&o 19 e>ttfc*B*f|gC*f bTM£ffi*&»£fi64fr 
-5tx CKSitSBIS-A^ffiWimtbT^dtlS^^S'^JlllgB^tix *£E 

2*U*^Ffciu *#5'5fc$IStfK:8l**Xl c (Flct«l) £PbBB?U£8 

oit^^ ^(Oiig^ns^ r^Js^tt^ffl^iE^xi (fd 

tzX^X 3'5^«4>*««aiK»ISWTO«ctt1Bfc«c4tx 3'*Jg©Xl (Fl) 
tts W-«U©X 1 c (F 1 c) fcr--;i/bs eeafSSi: bfe#SfiJSB*»« 
& (H5-B)o *bT«?CD 3'iffl(cffiItSX2c (F2 c) 

tj^twu-rtLTB-To d©;p-rt:(±^^t«t5^i;=f?^ u*^ fox 
2 (F2) #r=-*u cn*ftriWj*li:-r*«1t«i'ft** t fT*>ix* (05- 
B) 0 ^CM»n^a**flia&r«4BM«iMiM^M^ * 

:M8W£J;£#'jrf*£U;*-^F& 1«8U *btco*'^?^U^ F£ 
7*7 ^ v- 1 bT^fife^nfcffiWm^flSi: bT^^fiE^fi 1 ^ c 

(D) &£i*T s fc toamm t & * « s fc 2 * £ amd )tt, 

4»b4»3bPlft*tt«!irt:J:-3-ri*lifc:*nfc»'fr, *»i:eD2#ISi:fci:&e>rKS 



WO 00/28082 PCT/JP99/06213 

20 

offlffiE3aj^c,W^ #™(interaolecular)K/SJ; •) *#^rt(intranolecular) 
V»lzm&?2> ^n^n35>*|B]-^F*3T-7'r:-;ULT(B)<7)«®tm5© 

S««F2 c«t D^HtcKfgslJi'C 3'fi!l©ffli8F 3 c tw^n-^f ST^^-r 
(F3) SMCMSfrSo UTlfl 

B^SJIBF 2 c &^fifcW*&j&£ UT^$nfcffl«»l±S«i^ns *>#TR 1 if 

7--jv-r^si%it$ t R i cft(aas*r«g^tfwiS6&tt«fc"r* cei 5 )„ 

S o 

-7-7^7- (F 3) »&(DM«>R»dn««Stf»i. S*>*^^ffit±-f 

y v-<ojaa: 4 r •> * - r 7 * v-cdsaej: $ * % < t a c £ 
v-©g&»ia&(TE)£Y >t-77Yv-®x i (fi*r i iznam) m 

-^ffcCi:*-?**. ffctJfcs 7-F3 : F 3 c) g (F 
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2 c/F2) £ (F 1 c/FlK ifcSVMi (7-)^-77^ v-/»gfcl*$tt 
*3'fl0flW) S (X2 c : X2) S(Xlc:Xl) T?*So ft^Cif (F 
2 c/F2) £ (Fl c/F 1) fcLfc<DfcJu F 2 AM—T'gB^fciT*— — 5 
«t »)*5fet3F 1 c/F lB8<or^-;U£fTfc>*£fcK>*e&3oF 1 c/F IS© 

y*>tf{ contiguous stacking) fcPPtf*i*MfcfeJfefflt' £ C i: 
-e&fcv^uzfT. ^ ua-?- K ^2 scifcK.fco'tT'ri-^a* 

qJ&£hft£?a&~?&£(Chiara Borgfaesi-Nicoletti et.al. Bio Techniques 12, 
474-477(1992)o o£ »K 7 £*-7*^ v-£ F 2 c (X2c) tc»«**x 
*tftT!«±r--;n?*J&i^J;^fcK;3tb'C*<cD-c&ScC:-5'r*i«xF 2 c(X 

©-^ i£tfKfi<>fcF2c (X2 c) ©T--;^ffi5t*ixscii:tc3Q:5o d©JPS 
fc*"3HT* 7" <5 -f v-fc V J * £ U F©ifl£E 

DNA^ U i3 — K C J: o T itfiKT S d £ 1! * 5 «, 

F2c (X2c) *&^>®§imm#unk<Dt&-ei£.&, mtez>ijmizjLt)W5- 
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usaui tc <t •=> r -r n « > f 2 *> % &m t dna a 1 *sa a * 5 • dna/rna 2 * 

^4#J#^SC:i:#T££o ffcto*, RNA £g&g*£Lt\ *OF2cC7-- 

;wTSF2j&»e><z>ffl*tffi^jEdL sc«o3'fiutctts-rsF3 ct:r--;ursr 
•^-r^ -r v-f 3 &mm&&mtmmt&s mmwmm^ 

R&tswtmmm&mmtLT^vR 1 ccrr-jvtsR 1 z-smmtitrz 
mnm^m, * u x 3' w uttsr *R3ctcr^-;v-r5R3 i: -r s 
rattan*: sttsic* s^rc-r^t <Dmmm&&m.fcwm.te^&%£. <t ^ x 

mffrSo ^^6nfcSJSS^CDT-eaS»tea?»^twDKA/DNA«^««l 
fctttfJWm? Sfcui: #£tts &fci^fc8m&?£f4a:^;fc DNA 'J * 5— 
4&#^fcH*-Cffllvtfc&t>o &L±<D£*>£.s RNA £Seffii:LT$8lfiDl*«# 

U ifite^PlRfSttftWWo Bca DNA # U * 9— if 4><fc "5 fc DNA U 

* ^ — if fcipjffl ITti, JrPBK RNA 1 O 1 

ima> DNA i: r * K-O^ K i T ft a £ t & S • 

* © * c: 4: fc: J: o Tx W tc a^rofil J& m U ^ a > 4 *» 6 f o 
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^*>W*JfcSS««c#v>Ta:> ButB'J^-^r^^-fcU^ C 5 ) fc&^fc J; 
5 V^^U*^ K£J8V>S<OT?&So CS^^Vrf^^U^" 

«R2c$X2ci:U Rl c&Xl cfc-rS^-'Jr/^^U^-^Ktfat&So i<0 

jft-TSo cn^giWCDfc»tcFA^RAi:^WSo FAfcRA£*jtf£f 

X2 X 1 c 
FA F 2 F 1 c 
R A R 2 R 1 c 

F2l±flS2&tt*t*fftaffittF2 cCfflffil$fcigggB?y-e;fe*o £fc 
R 2ttF2«7-5>f v-tbT^fiJc#nsffi*S^t^*nS^CD«l«R2 cfc 
m^SS^J-C^^o FlctRlci±?n?il, F 2 c^JltfR 2 c©* 

n-e*iT«tK:{fta-rs«j§E<omsss9y^«»5o i^-c f 2 - r 2 K©i^8ii±ffijic 

fct lkbp o'T -f^-^^BS^pJ^t & 5 o «fc 0 Ait: 

ttt, BstDNA * ~>— tf£/Bv>fc©"£, F2/E2c fiST? 800bp> M£ U < ti 500bp 

WT©fi^t-^n«i!tii(r^j5g^n*o aft^-f f^*f*-5 PCR-eau ©&&-fb 
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£r»S£&S«®fc#LTFA<BF2£r^-;i/«*-t!\ cn^^j^tL 
T4B»»-&fi6&fi : -5o WT, iaifiD(4)t:VAfc5^-eB:5fe{cSiWb*:*^<0S* 
fi$J&®« (0 5 ) i:EI«©SJi&Xigt ft oTVASo 0 1 ®(2)T? F 3 i: 

LT»BtfeS!flDffi*f DMA U / 5— «Tfr-5 £ £ tc«t 5 % 

(4)1? R 2 c &&&tt1G<eiifi*imtetm£te ofeti^'J v- 
i: ttcR AtfR 2 c/R 2©ffl^t)*T7--;vt5o ZLti*&8M&£'r 
FA©5*«*«IT!&SF1 c fcM£&5#£TfT*>ft-5o £<Dffl 

ffijtatftsifesnao £©£&g&£ft5*gmgttt, RA*5'<»jfcft*FAfc*B 

ftSB^IF l##£T£o Fit):, H-»?rtCt*F 1 cta^KJ'i-^U 
*Bttft*Jftfis|&$*. 3'*Jgj (F 1) 3&*(1-^±<3DF 1 cC7--Jl't5t^^ 
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fr^RA) hfc£o 

&£*.afl92-(7)&:mvrtt\ RACaUfe^'C^TtS. It, £CD#8 
®^CJ:rpTM^nfc>KK#««^^H*S (E3-{8)) tit. QifiX 

)\t?zz.tw-e%zymmRi*nz <i23-(io))o £®3**jrr uzm-m 
■rttjgau s^o^siifffe^K^^^m^-r *m uv^Kt ureter a 
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©T* 5. GUI© M fc UM-^77^f7-t bT*$gfDifcg<3 < * 'J rf * ? u 

F2-F1 (F2c-FlcK ifefcttR 2-R 1 (R 2 c — R 1 c ) CDJgSB2#l 
T*l£i*n5^#;®i&bT^So fet^«@3-(9)-Ct±^ 5'ffl9*»6 (R 2 — F 
2c) - (Fl-R2c) - (Rl-Flc) - (F2-R2c) t^MfrX- 

m <0 t fc $ fr U T ^ 5 fc tt> T? £ <, 
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FA^RA<Bcfc^fc*8&*ft^fc*Urr:z?U:*^ PUU 
-a<9£fSfcJ\ 1 *tbt\ WTOfife^&/ID^.N FA* 

ear s c i: g ^ ipo^rstt**!^ l -5 s M&-e -rv^-hts^n 

FA> 

R An 

T**— T^-fT— F 3, 

* J: otT * - 4 v-r 3 x 

• mm&mvmmm&f&ztf *> dm * u ^ ?-<u s 

L/ft^T, PCR ©J^fcMtttf'f *^tt(MMKii. fcE^dTV^ ££&JI 
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SSfiffJ«©rt#T-Cff-5o llI«r8]i:bTB\ Tris-HCl WO^ttfrfeHy;!/* tftt 
fc*8ffitfffl£ftofc©#ffl^*>ixSo pH ti&fflT * DM >; * 

JgSt UTfc* KCh NaCK ife&^fcttNlUjSO^A*, g£3B©J£t$aH$i:1& 

tS^I/^a >^>tt«g^Jffl^nSo S5t:gil!«?iBgE(Tm)©SISIffJtH:. SM*;!/* 
h'tDMSO)^*^.^*. KtfH&fc^JffldftSo iJ^iEJ£(Tn)GDligS6ft>J£ 

©TT?§8gFTT £ C * S.Sfc:^* -f XN.N.N.-trimethylglycine)-^^ h * 

^Mr^r^-^AJ&tts*© isostabilizeftUBfc«fc^T«g&&*cD|£D±fc: 

"<*-f o.2~3.oiyu »*u<tt 0.5-1.5 nms. 

3 <Dft& fcififK^g s a&taj &*j jb -r s c i: # s » * jmb ic « tt 5 7 * * 
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i: S :* U =f * ^ U # f - K CD 3* 5fci8tt& (fflS&a 1 ^ £ ft 3 l± 

£ fr -o X H £ PCE i£ & fcTTf ttHHftf L tz< U*«J ^T? * £ . 
&rt©I!5»JX 1 1 T~—)^Z>z. i: ic J: D % g 3 1" 4^fiKSJi6* r jiff"f* 
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mz*&m£.£tU*. F3 (Ell-<2)) *R3 (EI2-(5)) 

Cl©^ifeT*± N F2c/F2I@, R2c/R2^ Flc/Fl^ *LTR1 
c/R l^T?^^T^-;i/^#5iaJt^W3!«^n. ^ItSSKttF 
3c/F3Fia, J&e.V(CR 3 c/R3SBtt. *n^ftF 2 c/F 2 ^^tft 

r 2 c/r 2is©7-- ^ta&itetisuv^-f ^0.7^ 7.* >v 

£ -a T 7- -)\ T £ <fc -5 £ I&3£ * n 3 o 
*IB^t: *5 fcfc&gM)£-|jfc( synthes is ) i: mm ( amp] i f ication ) £ \,\ -5 mm £ 

3'5feiSfc:^-^±co-aJF 1 cC7z-;vt«;i:)!)*T?$smF 1 * 
W*»o«W»3 -3' 
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-f "?-FAtRA0Stlix $C*SX1 c/Xl<DE?J4gfc£*>0)i:-t34)tfa£ 

bl^o 

fcifctf) 3* *4S{±xSMt3^-fiJE#nfctl0 5' *i8giI#£J8#rf £ /5 -f?-FAt: 
tettttfeiMBifllfcftoaTN 3'3fci|iiiciifBfiS XI cfta»ieg-&±<7)fK 

a^faiwfc 3* 3SJ««iii^a«#n. wi$©si&fcts*>« bi^«i: bt^bfc 

Sfccr>JEt&?B-£tf>*i<Di:£5o fciiCKDi: &;i/-7-aJ^tm=.— JUTS* 'J =J?e f 
^^H{±x3 , *flgt:;i/-7-f*i{c^-r5^X2 ct;:ffli«KjfcfIi!8X2£#tu 

*t>fce»bfco commit. m^77 4^-T&mm£*%M£ttWL®ti:*mm 
-&ummm&nm\%&t:®&£'z>^x%{*$}£.®i,wt *<>bi 6 -(D)#^j£b 

0 - v ^d*£b £<z>^ v ^ 4£rfi£jgj£i: bT&©tftSoffl^0^fifcJKJfc#Ba 

*st5. y m-* 4 ^-a(D)*«tee-rs 2 /Mttcrg b-cv>a© 
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aa*K ufe sda momm tz < £ & * ft&umi**ftwz. «t 

5 J; -5 tc dNTP »3 C «t -5 C&at Ufcttftfcffc £ «c V>„ 

>; 7*7 ^ BNA sK »J ^ 9 -HfOT* D bt* < C £ * 

dOlg^* SDAi££ffifflLfcft©ffit8t|ig®{c, El 6 -(D)© Pi ag C 
©rD^-^-*Kstt-T5 RNA U ^ 7— If t»n5„ 

fifc£^©&m#WI!feT;fcSo x^y^AT'DVi' Ks SYBR Green K <fcS^fct 
Pico Green ©<fc5fc 2 #8M3g-< U-*-^&Sit3tefiffi©#;rF-e* 
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Bst DNA^'Jpt^— fe* 

Bca( exo- ) DNA U / 9 — - J? 

DNA eifO^Uy •> - 77^>h 

Vent DNA 'J*^ — M 

Vent ( Exo- )DNA #V ■5— K (Vent DNA * "J ^ ^— t?*p V* ^ U7- t?rS 
DeepVent DNA U * -7— 

DeepVent( Exo- )DNA >J — fc? (DeepVent DNA # ij ^ -7 — g £ x ^ v * £ u 

*29 7 7 — 2/ DNA 'J * 9— fcf 
HS-2 7T — V DNA 'J * ^ — t? 
Z-Taq DNA U * "5 — 1? ( ) 
KOD DNA^';^7— t? (3g#S8») 

Cin6©#^<7)*-C* Bst DNA jJv 'J * 9— tf«>Bca(exo-)DNAtf "J tftdu 

Vent (Exo-) DNA # U 7— bftt^jS^fStt tfttwgm^iijr^ti^tt^ 
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£*>M^ ©(single strand binding protein><D«SHDf-«fc-3TiSJi*ixSCi: 
#fcI<bftT^£(Paul H.Lizardi et al, Nature Genetics 19 , 225-232, July.l 

998) 0 z<Dftm**mmtzfam\s, i*mm&*>rt?n*mt!iitzztiz&v 
x m&mnvzmi&m * mftrzctwegZotzt.*. arvent ( exq- >dna* »; * 

l*^i£-£r*W^gi:UTT4 gene 32#W8!|-CifcSo 

l*pu dna*<;^— et- j; 5 3' *its^cD^*^»pi± v m^M^X- A t 
&3o bfctfoTs dATPd»ggoT lJtSaS^t*PUT^^BaSi:^c^3&^v^ ( t^C^ 3'* 

C3'*«tffei:WlTLJoTt, Jlft&iBfllUT blunt end y-**' 
x*V?* Ur-^rS^^^Jfflr-SClii^rSSo fc£;ifc£s ^^VentONA 
IMv — i?ttd©fSt££#oc:i;fr<t). Vent(Exo-)DNA #'J*7 — tfhig^U 

5 4*?-t LT^ft&a©^'^'? £ U**- p\ ffiffi^^Dgg^fc* dNTP, 
«Sfe^fD*B*t$^E££fT-5 DNA 'J * 7— t? N 5 
JlgffiWL S £ ^SCf& T^E£KJfc£fiJt4g3tf)tftm © fc #> C ifcgfc I*3l«T4f*Glc £ 
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\sXm&*ftizt£^t>M#V*7-V*&m\sX^&bZ\Z\± s An*&&teX|gfcj; 

Sg tftiK^ts^ qrflgttKiBKift s;u-r*^tcffMf 5 c tx& 

jO»S«fc-5C, ;P-r&r7^-<DT^-;u#pJ0fe#JfiSBfl?yF 2 c (X2c) 
£s F2c-Flc (X 1 c) (Dmtft&l-ZtS&SmtT'mf&ZtlZo F2c 
-Flcga (#jif*Jfc^-l*-tfX 2 c-X 1 cRS) Og2*iJfct, i$£Jfcld33fet-*JIg 
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tTfcns, is&fflrp -y^ta, ;u-rgn#tcttrsffiM2PJ£*uffl^£c:i:# 
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S2ttx *«W©Sib^!S«©Sli&JSa©-filJ(5H7)*^r«tS;BlTf»So 

SI 4 fclU#&W£ cfc S 1 *«tttt5!)*?BfiJt-r S^-rtOWJgl&^TttSiaif* So 
BH5tt. *««5(cj:5«a!a«i*:JBtR<JD-fflJ(A)-(B)fe^rfltaia-C*So 

Bet** *««afcj:a»««&jiii«©-»(C)-(D)ft35%r*aia , e»*« 

B7tt, H13npl8 ©^BtJJSSiBPJlcisttS, * >; i? KftttAtSft 

ISI8tt* M13nrpl8 ftttffit LT*«Wt: AS 1 *««E»©^dE*atfi: 

U — > 1 : XIV size marker 

U — >2 : lfmol M13mpl8 dsDNA 

I/ — >3 : target feb 

U— > 1 : XIV size marker 
V — >2 : Jf St#J© BamHI ttKbft 
1/ — > 3 : Pvul I *ft<b$gp 

l/->4 :»Si^ICDHindIlI^b«!I ' 
EllOfct, M13mpl8 ^ihLts ^^-f >^Dt:J;5*Wl*itSiScO 
i£ ^ J: o ^ f# e n ^ ^filc^cD T ^ p — ^ ^^©(D^ & ^ T T* $. S o 
0, 0.5, U 2&&j&m#£mUL1i.^*'( >&&(l\)%m:t<> N tttttttt 
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JB£s -21 tzm®. DNA 10- z, inol saf. 

m 1 1 (is hbv &&<Dmmmmm£.#v z>. xvm? v** K£«Sfi£i-s 

01 2(±, M13mpl8 tzmfrCZtitz HBV-M13npl8 fciSMi: tT*«M*C J; 5 1 

U — > 1 : XIV size marker 
U->2 : lfmol HBV-H13mpl8 dsDNA 
U— > 3 : target b 

: -7 A ^7 ^ Hindll I flMbWtt 
V - > 2 : $)feM 1 0>£US£j$to 
U->3 : gtffi0(3<B£jS&£Bfc1*l 

M-ftfe*. ±tt5J&ttm 1 ttR^ TttSliSWIB3WIBI©l|jR-C*5« 

U— > 1 : M13npl8 dsDNA lxlO l5 mol/tube 

b->2 :M13mpl8 dsDNA lxlO ,6 mol/tube 

U— >3 :M13mpl8 dsDNA lxl 0'"»1/ tube 

U->4 :M13mpl8 dsDNA lxlO 'W/tube 

U->5 :M13mpl8 dsDNA lxlO lfl mol/tube 

U->6 :K13npl8 dsDNA lxlO ,D Bol/tube 

U->7 :M13mpl8 dsDNA lxlO^nol/tube 

b->8 :M13npl8 dsDNA lxl<r 22 mol/tube 

U— >9 : target £ b 
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— > 1 0 : XIV size marker 

M: lOObp ladder (New England Biolabs) 
N: »S!«:U (f&S&jc) 
WT: M13npl8 1 fnol 

MT: &mmmm H13mpl8FH 1 fnol 
m 1 7fcfc, ^BENA&D-K-rs^SK^Jt:*^^ =f 7 * KSfil 

1211 8l±,mRNA*^~yy htUT*^lcJ;Sl^^(D^rfig»ffi(c«to 

t ft e> nfc t # □ - * nsmm ©*sjr & * -r ^ s -e & z o 
zmm* a fe ttoB scores 

M13mpl8 &#S!fcUT, *ftW££Zl*m±£fttttoftm£ i mW&ttm 
«g#nfe<SBSro^rfig^i£*£j;»*: 0 HlfttcffifflUfcr7^-e-i±, M13FA. M13RA, 
M13F3, * UT H13R3 CD 4«?Tt-& £„M13F3 h M13E3 £ s M13FA £ M13RA 

S„ 7*^*-r^-f v-fci:M13FA (ifca^tit M13RA) «fc 9 *&^£ffiM0terJ&©ge 
^t«5^S75^f v-^cot?, M13FA (&Sl>ti: M13EA) £«*8iC3 > 

H13FA (&SUt±M13lLA) com-;i/*tffi^tCjgd £«fc -5 1 C ft 6 CO -< 
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PCT/JP9W06213 



©**W*W**J2lT(c*i:«>fco *fe«WJfi*EW(targ«t)ic«'*-«*lll*0 

5'M®M4K / Vme>W& 
M13FA M13FA £ <fc £i^fi£ffifffm©fE& Flc i: 1^1 & 

/H13mpl8£D!gi8F2cfcffi*S 
H13RA H13BAt=J:«^jaffiM«®ffittRlc fc^t 

/H13FA <fc *^j£ffi*lflN®jfflft R2c 
M13F3 H13mpl8©««F2c©3'fl«t:B»BEira F3c (zffiM 
M13R3 M13FA jLftdj^ffi8U8fflftftlt2c © 3' AJfclB&tS E3c (Cfeffi 

J: -5 aft T-fciot, H13«pl8©fBJ*Flc Rlc 
*©«4»*J«:Jfi«Kf!li:ip\ F2c t^^-rj&rtUEW**^ 1*M±K£5: 

20nM Tris-HCl pH8.8 

lOntH EC1 

IOdH (NH,),SO< 

6mH MgS0 4 

0.1% Triton X-100 

5% V**-)VJDVttt, K(DMSO) 

0.4jdH dNTP 

800nM M13FA/iB5>J#^ : 1 
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800nM M13RA/@iJ*U#^ : 2 

200nM M13F3/IE?U«^ : 3 

200nM M13R3/K#J#^ : 4 
* — y y h : H13mpl8 dsDNA /MFm^ : 5 

R«:±l5SJBtt4 9 5 0 C-e5^HiDlftU 
Lfeo S<6«***±ttf Bst DNA U/v-— (NEW ENGLAND BioLabs)* 4 
U «OU 6 5"CT lBtHKJ&S-e-fco Slfo&x 8 0 "C 1 0#|fflTJEJS£f?ltL 

Se®IB : ±aa£js&**© S^LCUIO loading buffer fcSttn U 2 %T 
3lfo-xy;b (0.5% TBE) SiSot, IKI 80mVT?«3tt*Stlbfc«, 5Wf-f* 

XIV(100bp ladder, Boehringer Mannheim S¥)£ffiffl bfco 
ftCEWPS SYBR Green I (Molecular Probes, Inc. )T?35febT^tS=fcfiiiSbfto 

1. XIV size marker 

2. lfmol M13mpl8 dsDNA 

3. target & U 

T£j»#fl£gg<!F*l>fc 0 <£1^XCDM> K©-5*>s 290bp, 450bp ttifitf)M> Kli. 

8B*J#^: 1 2j&*2##|i:fc^fc&© (12 2 -(T^itfE! 2 -(10)#2 
ofc&CfcHBij*) *S&zrW&m*3 : 13 (EB3 -(9)lcfc£glM #8KtB^) 
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ntztmnmrnzw e> a* tc -r s c t & g w t u-Cs #ji?b§*& c <t «s<b * ff o & 0 

j£Bi« 1 ©Rifittft 8 (200 /zL) 7— ;wu 7i/-;nm 

^^ffoT*i«Lfc 0 £©tfc^&iaJKUT 2oo/zlo> te mtt-enmox 

10/zL fcfcURflMS BaaHK PvuIK fcJitf Hindi II ??n?n3 7'C2l#IW#f 
ftbfe. fSflj#J* 2%^^D-^y;i/ (0.5SSTBE) ll&IHk 80nV"C«» 

&i&Lfco#^+f'f Xv-£ — £LT* SUPER LADDER-LOW ( lOObp ladder HGensura 
Laboratories, Inc. Si) £^fflLfc„ ftlMft6>0'/l'€ SYBR Green I (Molecular 
Probes, IncjTSfiteUT$ra*l*«l/fco SSS&EI 9 fc^f 0 *e<fc3 0 

1. XIV size marker 

2. HS«KD BamHI mitVl 

3. »8»DPvull 

4. mmm<D Hindi n 

3, ISflJS^ : 1 4, BS?<J#^ : 1 5, *5«fctfgE*J#^ : 1 6S?fcf£££nSo 
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& 1 . «fc £ig"li£j*&<£f&ll&8l&#irti»rtf- 




BanHI 


PvuII 


Hindi I I 


1 3 


177 +L 


56 +L 


147 +L 


1 4 


15+101 +L 




142 +L 


1 5 


171+101 +L 


56 +L 


147+161 +L 


1 6 


11+101+230 +L 


237 +L 


142+170 +L 




101,177,230 


56,237 


142,147,161,170 



(11.15;«rB-e*fcH) 

mffiRt&ML*^<D^# 4 Xbetaine: N,M,-trimethylglycines SIGMA)MlK: 

M13npl8 SJISkU *$BHH£J;£ l*m±l::fittl&fcifiaBS^#£SK&*££ 

77>f7-lis ^fcmTtt#Lfc*eDfclUb-e<fc£ 0 HHDNASfcJu 10" 11 mol 
(M13npl8)-r, IgttttJSiiLTzKfcffl^fco iSfln-f £^*>f >fciU 0 N 0.5, U 2M 

MJfci£*flf£ ( 2 5>uL 4>) 
20bM Tris-HCl pH8.8 
4oH MgSO, 
0.4aN dNTPs 
lOnH KC1 
lOnH <NH«),S0< 
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0.1X TritonX-100 
7 1 ? <i : 

800nM M13FA/ia?"J#% : 1 

800nH H13BA/gB5»J#^ : 2 

200nM M13F3/i£3»J#^ : 3 

200nM M13E3/ia?iJ«^ : 4 
Z—Vv Y :M13mpl8 dsDNA /fB£J#*§ : 5 

HBV j6£^<08B#IB3aj£jftai&A,/£ H13npl8 dsDNA i: LT. sMSRBlciJ; 

ats^'&^ifis^fco m^tc^fflLfer^-r hb65fa <ffi#j#^ : 

6), HB65RA <E#1#^ : 7K HBF3 <BE#I#^ : 8 X *LT HBR3 (gE#J#^ : 
9 ) tf>4«J®T?ifc* 0 HBF3 i: HBR3 %ti?tl HB65FA i: HB65RA 

77 * v-fcfc HB65FA (ifc £ IMi HB65RA) £ D fe&Jb* £fS*lt8l^fiJc©jgj& £: & 
^r^'fv-*©^ HB65FA <<g>SlxfciHB65RA) fclB&t'SSSJlSfc: =J 4 *a 
7** ^^>J'4r>^3B0SipJffibT7 , =.— ^-r5J:-5 tIStf-bfco £fc> HB65FA 
(£>£VMiHB65RA) <Om— ;i/jb*®$fc&tj££ec £ «fc -5 tZ-ZtltyCDT"? 4 

*;e<aft^bfcc Mi3npi8 t3*g^c*nfc hbv twda^-rs^ka^jo^-^y 
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K#l(430bp)£U3?iJ 1 0 fc^Ufco 

<3D«jgatj&^*WTC£i:ttfc 0 £fc^lfliS^PJ< target 

BB65FA HB6SFA \Z «*. Z fot& Flc 4: IP] l> 

/HBV-H13mpl8 ©^tS FZc fcffl*g 
HB65RA HB65EA C<t5 Ai&tfiMSIOfH* Rlc £ m £ 

/HB65FA tc <fc a£j&ffltt«C0SB*S EZc 
HBF3 HBV-M13npl8 (D^^FZc © 3' WcHSMgT 5 F3c ICffiM 
HBR3 HB65FA £ <fc s £j$tBtttt® Sftt B2c <Z> 3' OPJfcWS'-r 5 R3c Cffiffi 
£<0 «fc -5 ft :/7 -f T-Ct-^-c^ HBV Mte=P <D6P^K5»J £$a^5iA,/£ 
M13npl8(HBV-H13mp 18)^1$ Flc *pe> Rlc 5^J£fc*CD*llS&l*JftiS&K?ni 
fc#s F2c i^tr^-T-^fiSE^J&^-C l*iB±^££C3l&Lfc#&#-&f£ 
Sns. ±8Sr^v-£ffi^£fl!lfcJ:IISte0!Il fcW -t*\ *a>Kjfo 

^fcrffn-^SSHifclfolc^D^Ufc, f&litfcfcEll 2 tc^f fc*5!)-Cife£o & 

1. XIV size Barker 

2. 1 fnol HBV-M13inpl8 dsDNA 

3. target ft U 

nmmi tw**:* target tf^-rstst©^ «-»mx<0^> j*©^- 
^^^XTfcox^rftSs^ :fc e fctryjvi^«^£&i&£ftT^ftv^> h 

4: VX&&Lfaifim&$titz (U->2) 0 ffiit-f 310bp s 33 J: 
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®.mti:&!&£.i&m<DmMwmm o t ^ s * © tvto ceom&fc: «t o , 

JfHIf £IE?!f{ target)tf#3 & ^ T i> S^JIfipJ^ fe £ d £ ifimmstitzo 

#&TT?©&;foj«<Z> 5 >uL £ N *n?ti 1 //L cd alkaline loading buffer 4$8JD 
U 0.7%713P— ^y;i/(50nMHa0H, lmM EDTA)«teot\ 14^Sx SOmATfcfl 
8tttU/io a^HM X-?-*-i:UT> 7A^7 7--^OHindIII?N<bBTM-4ffi 
fflUfco 1M Tris pH 8 T*m&, SYBR Green I (Holecular 

Probes, Inc. )tftfiLt^SlitgLfec JfcSSIttS 1 3 C^-T. #l/->fc*J2TF 
<D V > T )V iZ fcf m L T ^ £ o 
1. ^A^^T-^fOHindlll^flsifH- 

3. *itemco&j&£/£4&i 

t? S S«5H-C 'J>fc < £ * 6 kbase fiUifc £TfatrT^ * d iubWJi Ufco Jbn*-^ 
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fc« 9—V v Y Tf M13apl8 dsDNA * 0 ~1 fuol £ U £*SI3lffl£ 1 «fc 

Ufc.flJStfiJ 1 fcliHtftfc, 2%T#D-*^;K0.5%TBE)T*«^i*ftUSm Green 
I (Molecular Probes, Inc. )S»5!^J: t)«EK4filSUfeo 4J^tM X U 
T% XMlOObp ladder, Boebringer Mannheim) 4 ^ffl Ufco l&g&ttHl 4 (± : 
SfWIlM, T :RJ»WM3WIB)'t^U*:, £W->tts *©1f>7'^fc 

1. M13npl8 dsDNA lxlO' ls Bol/tube 

2. M13mpl8 dsDNA lxlO MB iEol/tube 

3. M13mpl8 dsDNA lxlO n mol/tube 

4. H13apl8 dsDNA lxl 0- ,8 mol /tube 

5. M13npl8 dsDNA lxlO"i»ol/tube 

6. M13mpl8 dsDNA lxl O^boI /tube 

7. M13mpl8 dsDNA lxl O^mol/ tube 

8. H13mpl8 dsDNA lxlO^mol/tube 

9. target 

10. XIV size Barker 

( 1 ) M13npl8FM <*J*3i) ©fls» 

V* r DNA £: L/Tn M13mpl8 (»£8D> JSitf M13mpl8FM (£H3!0 
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^fco &#lltt?ife * M13npl8FM (DftKfciu LA PCR Th in vitro Mutagenesis Kit 

mm) s^fflu i i£g«$9Aifc. is-* turn 

SltKUfeo Fl«*T?<DSM*JaTfcij*-r« 

m : CCGGGGATCCTCTAGAGTCG(IB5U#^ : 1 9 ) 
: CCGGGGATCCTCTAGAGTCA (BB*1#^ : 2 0 ) 
( 2 ) 7*7 >f cD7=1f >f > 

T?E#ltf>fifc £Jfi& i: * a «fc -5 f3 U fc 0 £HfiDflm, 4J «fc trtm*Ji&SIB3?iJ< target) 

( 3 ) mm&m 

MMlt^fflr^^x-— fe^y h : FAd4, RAd4, F3, 113 

^mmmmmr^-f t-y h : fjum4, ra<w, f3, E3 

FAd4 :CGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGCG 
GAT (i2^!i»^ : 2 1 ) 

FAMd4 : TGACTCTAGAGGATCCCCGGTTTTTGTTGTGTGGAATTGTGAGC 
GGAT (E9JS* : 2 2) 

RAd4 : CGTCGTGACTGGGAAAACCCTTTTTGTGCGGGCCTCTTCGCTAT 

tac m&m^ : 2 3 ) 

F3 : ACTTTATGCTTCCGGCTCGTA : 2 4 ) 

R3 : GTTGGGAAGGGCGATCG : 2 5) 

( 4 ) Ml3mpl8 CDjAftfttft A®4*Jb 
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D2W 3.75 /tiL 

10X Thermo pol buffer(NEB) 2.5 >uL 



2.5mM dNTP 
lOOmM MgSO, 
4M Betaine 



4Mh 
6.25//L 



20mM TrisHClpH8.8 
lOmM KC1 
lOmM (NH^jSO^ 
6mM MgSO, 
0.1%TritonX-100 
400 //M 

1M 



M13FAd4 primer(10pmoiy>uL)Xa: 

M13FAMd4 pximer(10pmol//i L) 2/j.h SOOnM 
M13RAd4pximer(10pmoI//uL) 2/j.h 800nM 
M13F3 primer(10pmol///L) 0.5>uL 200nM 
M13R3primer(10pmol/^L) 0.5//L 200nM 
±S 22>uL 
±g3S*fciftfc* — -T'y h H13BP18, ^ fe i± M13mpl8FM 1 fmol <2/*l)£iSSD U 
9 5 e CT5^Klni^U h£&t4«*ttT l#8i:b&o £f&&&**± 

BstDNA ?P U — If (NEW ENGLAND BioLabs)$ l/zL(8U) ttb^ 6 8°C 
£fcB:68.5'CT! llSffflgjS&Sti-fco 8 0'C1 0^H-PSJ^*^±U^t5 

»*SCDflrS!^«©^<»«05t«l«3^«**tlfeo -2k FA r?>f7-i:lt 
£H3>tt© FAMd4 £flHMfc£:i*fcfc. I3£S©8S#&©*&£fiCi#<Stfii£ 
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P-fvYhtuZtm* mRNA LT, *$PJ§C «fc SttftCDM^&ftK^ 
fco y *v h £ & -5 mRNA fci\ Mftfll^^CProstate specific antigen; PSA) 
£&3E LfcfflBrc* £ iffl&llgl@fflli&& LNCaP ceU (ATCC No. CRL-1740)£ s # 
%3S«Bfia-C $> 5 3 JM^ifflliatt K562 cell (ATCC No. CCL-243) * , ltlO 6 

— 100:10 e -Cig^Ls Qiagentt (H'V) © RNeasy Mini kit &m^T± RNA 
&fflimLfe 0 Hl»tlffifflUfcr^^^-|i, PSAFAs PSARAn PSAF3, ^ UT 
PSAR3 (O 4 «3ST*5c PSAF3 PSAR3 tt* PSAFA £ PSARA £ 

pSAFA(a&s^<i psARA)«>7'--;u^®^i^c^ci5<fc^^cine.co7' 

7*7 ^ : 

PSAFA T GTTCCTG ATGC AGTGGGC AGCTTTAGTCTGC GGC GGTGTTCTQ 
(E5U#^ : 2 6 ) 
PSARA 

TGCTGGGTCGGCACAGCCTGAAGCTGAC CTGAAATACCTGGCCTG( # 
^ : 2 7) 

PSAF3: TGCTTGTGGC CTCTC GTG (B2?»J#*§ : 2 8 ) 
PSAR3: GGGTGTGGGAAGCTGTG : 2 9 ) 

5 DNAlgSlB^J^-rS^r^-f y-ffltllll, fcJ;tffifl|«S#&Sau3AI© 
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PSAFA 



psafa k j: z&f&mttmomm fic t m t 



PSARA 



psara t «*. s^ffl^ti omm ric i: iqi t 



/PSAFA J; 5£fifcffi*8&<Z)fI*£ R2c (3*8*1 



PSAF3 



*RlflJgSIE?y <Z) (Htt F2c <D C M*? £ F3c Jc fflM 



PSAR3 



PSAFA fc £ 5 ^fiJcffi^H© fgJ^ R2c © K * R3c Cffl 



*8 

jEffi*fcffiJ$ {2 
20mM Tris-HCl pH8.8 
4mM MgSO« 
0.4mM dNTPs 
lOmM EC1 
lOmM (NHJaSO* 
0.1%TritcmX-100 
0.8M betaine 
SmMDTT 

lGOOnM PSAFA & PSARA 7v J V — 
200nM PSAF3 & PSAR3 *f 
8U Bst DNA # V * — 
100URaverTraAce(TOYOBO, a*) 
± RNA 

±*C©^tt*±-Cri^rbfeo ^ltitf=i*5V^-C*d: mRNA (1*88) * target 
t U"tv^ 5<^>T?s lifllSft3£tttc ct -o X 1 1" 5 xfifcfc^ Stf* 5 » SJfotts 65'C 
-C45#|18fTlK 85*Cv 5 KfS&#±£-li-fco KJ&lfelT&s 5AtL©Sf&?« 
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S3 





Bst 


RT 


LNCaP ffl 


1 




+ 


0 


2 




+ 


10 


3 


+ 




0 


4 


+ 




10 


5 


+ 


+ 


0 


6 


+ 


+ 


1 


7 


+ 


+ 


10 



8 U — >6(Dm.J&m 1 /zL#£Sau3AI-CJB'fbbfcfc© 

9 U->7©S^l^L^4Sau3AI-e^-fbLt*© 

10 It 'f lOObp 5 y— (New England Biolaba) 
Bst DNA # ■7— IteverTra AceC0^^■rn^-*i*J&:^^^ ig«g4 
hiV-Jifr-otc (U->l-4)o ra^CD^^STTtts LNCaP RNA # 
SSfSts iiM&#&W£ftfc (U->5~7)„ 100 75® CO K562ijaifiS£ 1 
«©LNCaP*^©J|limRNAT!*ttmPllSte-t?*ofe (U->6) 0 £M«3l±> 
^-^y hF*3fiP©iS^Jtii5.S^jKSlSfflJtC[Sau3AIT^bbfei:il^> ^&£ft 
***£©»T>tfc?!^b£ftfc (u->B, 9)» 



mm±<Dmm<pwm*. 
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«)CD3'-0H4W*&-rS«ltt«l*ffao glNl#glC3 3 , -0HJ±g#£filSifc 

mmtz taw r * <z t # s 0 
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s a * n &m&%im<DMR(D mmx'to^T, ^st i: u r « a * u j * ^ u * 

"C*«W&HJfe-rS»^fctt, Bca DNA' *»Jp«^— BflDJ:-5J*aS(E¥#*Sttt 
MHftid) DNA 'J * 7— B«ttft«fr*»o DNA * U * SfclUfflT 3 C fcfc 

ftT^fclr*. feStttiU SDA $?©&»©#»^J5£Kj&fcjSfflf 5fcl/T*, *JS 
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a)|B[-mJi©-gIJF 1 ctr--;vrSi4:*«T?*a««F 1 £ 3'*Sglc:«f 

m 

c) &t&F 2 ciCfflMl$&KJ i y*>£&£F2£ 3' ^igtc^tf^ U rf 7 ^ U^-f- 
5X1 

d) iic) ^g^^nJS^ig^mt6t*ofefflM««tc*jttSffiig(DS«S 
fc«*Sft&IE?iJ£ 3*3fc**fc£*rtf V*^*"?- *<z> 3'* 
SSS&^rf&la^ t lTllilll«i^£«ftMllt S#y^7-BCJ;S*B 

»»^fiR*ffoT, iic) T?^dnfcffl««««ift-rsxs 

2. ifid) ££tvc* ^rtlB^fSWR 1 ct7=— ;l/fS^4:A*T*5H 
-»IX0 3'*CtC??Sr5fiS«R lT*D,RltfRl cC7--^t53t 

3. 'J>«t<i:4)WT<0 2oco«J«X2*iJ:VX 1 ctri^h, X 2 cd 5' (H'J 
tcX 1 c*»*tSSftfc;*- 'J =f3* Ko 

x 2 : mfe<DmLmm*&~2fom<D&i&<o mm x 2 c £4§MttttttsiEai*tt 

X 1 c :^Offl3SK5U«^ottKfc:*sltSfBttX 2 cO 5' (Wtttll 

x 1 c fcstKn&NuajtrauftttoflUA 
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i) fg8EX2#8lii8F2"T?fc»)> ^i&X 1 c#$C*tF 1 cT?ifc£8#JB3 £§3 
«802f-'J K©«**F2£ieS£&a#K<Z>fgii£F2 ct7-- 

Ii)*'J:f**l/tf-*- POF2^^i;U tiffin ft 

iii)Xg ii)T^Nsft<*ftfcS8 1 ©^K<7>ffijt©««*ifi^$g^A(*pTfg7&^ 

5. xgiii)<7>Je^^*Rrtfei:f S*I4£tfR2 cT*»K <poxSiv)t 
fcttStfU J^U*^ W2ctff|«|R2c-r-fcO> lctf 

6. xeiii)j3<tViv)ti43^smSW*S^**«r«6«c*tSSii'rsx«S, $§2 
ttKt3*j^5Xigiv)-e#flKje^i;Lfe^cDMt3 3'ajt3 7'--;i,t- 57->^ 

{7*z-7- ; 7 4'?-~/mm\z&vz>ym<D&m g (F2 c/F2 43.tvR 

2 c/R2) S (Fl c/F l*5j;tfR 1 c/Rl) 
8. ttffifc&SttBWWlA-e*^ xg 
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a) ramus' jfeJBcij ^t. znvtizimnmizmmtottmmmmfr 1 a s 
tit lt mm® * * u * 5— t? «t 

D) ISC) t*V>T3»*i|lll4ffi^te^qJ^JSittJ!SfcL^«l*X«A) £ 
£tt*3?rfc&«IS*i:*£X*l 
10. XSC) t43(t**U 5'ffl!l5feigCXSB) 
^Tl^fifcgj6£:fcofc 3'5fe«8tZfflTO35:igSBS?J*iljitfe*©^S>5S*^ 

9 tmmvmmis&o 

1 2. X«A)fc*^S«&S^IS^JS5tl3©©*i£fc:ct-3T^*nfet.©T 

9 tiafico^^o 

1 5 . &.J&mrplZ 0.2-3.0M <D^# -< >£#£;*-l*-£ffil#JB 1 4 CIBttO^^o 
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PCT/JP99/06213 



i 6. ®*m9~ i sicaBftflDv^rtifrflDiiw^atftfT^sinaK*^*** 1 * 

1 9 . &&<3tatbs«j#£T-eaiS#E 9-15 fcffi«<B^mfr©ii(i#atftfT 

V\ tawtfj© 2/ 4f*;u*fcca£r5^T*MKJfe£afc«ltf 3- life* frSBS 

i 6 ttmoxmo 

i)»^i:&SSKCD«^F 2 c*X2 c&U F 2 c © 5'iHJtffiBf 5 F 1 c 

iii) tt£*:&£4*it<DfRttF 2 c© 3* iHlfctefg-r £?£S£F 3 ctfflffifcjfcfc 

iv) ^gg|S/roffiffl^fiftSJifc*AM«-r 5 DNA # U * 7— If, £ J:tf 

v) gjfi iv)©JW4:fca*in,:4-?- P. 

2 2. ii)<D*- y=f 3i *U*-*- *i)©:i-y:J**l/**- pft-ft-rtljfijftfc UT 

«2 lfcE««D** K 
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2 4. MM 2 1-2 3fctB«0^mfr©*5/ hfc*B(cttJtaWfctt«MrrttK 
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1/18 

191 



3> r3c F2c Fic target KL R2 R3 5 . 
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2/1 8 
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03 




Rlc 
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prltaar FA 
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B36 
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6001 GCGCCCAATA CTCTCCCCGC GOGTTGG03G ATTCATTAfiT GCAQCTG3CA 



6061 OGACAGOTTT ABGCQQ3C3G GCAATTAAP& TGSCT1SGCT 

MI3F3 MI3F2 
6121 CftCTCATTAG GCRGCCCASG CTTTPCPCTT TATOZTTCCG GCTCOTATGT TGTCT3C3AAT 



6181 IGTQV303GA TAACfATTTC CBQCTATGflC GOTGOTIECG AATTCGW3CT 

^ MI3FU 

6241 CEGTBCOOGG GSVTCCTCTA GBOTCGRCCT OCflGSGATQC APGCTTGOCA CTQ3CCGTOG- 

Mmic ^ 

6301 TTTTOCflROS TOSTGRCTOG GRBAflOOCTO QOCTTAOCGA ACTTflATOOC CTTQCflGCflC 

M13B.2 MI3R3 
4 *4 

6361 ATCCECCTTT OQXW3CTOG CGTOATfiGCG AAGRGGOCCG O«3GAT0QC OCTKXXMC 
6421 AGTTOOGCflG CCTSftTGGC GAKTGQOQCT TT90CTQSTT TCO3QCB0C3V GABQOQSTQC 
6481 OTGAAAGCTG GCTGGfVSTOC GMCTTCCIG PGGCCGPRPC GGTCGTCGTC CCCTCSAACT 



6541 GQOGMGCA OQ3TTRCGAT GOGCOCATCT ACflOCAFCGT APttTJATOCC ATTRCG3TCA 
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1 2 3 



Ikbp 
500bp 
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12 3 4 



1kbp 



500bp ► 



WO 00/28082 



PCT/JP99/062I3 
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10/18 



0 0.5 1 2M 
-21 N -21 N -21 N -21 N 
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m i i 

1 CTCCTTGPCA CXX3CCTCTGC TCTGTATCGG GPGQCCTTPG AGTCTOOGGA ACWTTGTTCA 

61 CCTCACCATA CA3C£C7CAG GCflAGCTATT CTGTCTTOG3 GTGAGTTAftT GAATCTGGOC 

HBF3 HB65F2 
► ► 

121 PCCTG&JTGG GAAGTAATTT GGRflGMXCA GCATCCA3GG AATTO3TAGT CftSCTKTGTC 

HB65F1c 

181 AATGTTAATA TGGGCCTAAA AATCAGACAA CTATTGIGGT TTCAC7VTTTC CTQCCTTACT 

HB65R.lt 

241 TTT9GAAGAG AAACTCTTTT GGPGTATT7G GTATCTTTTG GAGTGTGGAT TCG2ACTCCT 



301 CCCGCTTRCA GWTCffCCAAA TGCCCCTATC TTATCAflCAC TTCCGGAAAC TACTGTTGTT 
^ HB65R2 HBR3 



361 AGAOGACGAG GCAGGTCOCC TAGAAGAAGA ACTCCCTCGC CTCGCAGACG AAQGTCTCAA 



421 TCGOOGCGTC 
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1 2 
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1 3 



23kbp 

9. 4kbp 
6. 6kbp 

4. 4kbp 
2. 3&2. Okbp. 



0. 56kbp 
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1 2 



3456 78 9 10 
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Bl 5 

6001 GCGCCCAATA CGCAAACCGC CTCTCCCCGC GCGTTGGCCG ATTCATTAAT GCAGCTGGCA 

6061 CGACAGGTTT CCCGACTGGA AAGCGGGCAG TGAGCGCAAC GCAATTAATG TGAGTTAGCT 

M13F3 M13F2 04 

6121 CACTCATTAG GCACCCCAGG CTTTACACTT TATGCTTCCG GCTCGTATGT TGTGTGGAAT 



6161 TGTGAGCGGA TAACAATTTC ACACAGGAAA CAGCTATGAC CATGATTACG AATTCGAGCT 
^ M13F1cd4 

62 41 CGGTACCCGG GGATCCTCTA GAGTCGACCT GCAGGCATGC AAGCTTGGCA CTGGCCGTCG 

M13Rlcd4 & ^ 

63 01 7TTTACAACG TCGTGACTGG GAAAACCCTG GCGTTACCCA ACTTAATCGC CTTGCAGCAC 

^ M13R2 d4 ^ M13R3 



6361 ATCCCCCTTT CGCCAGCTGG CGTAATAGCG AAGAGGCC C G CACCGATCGC CCTTCCCAAC 
64 21 AGTTGCGCAG CCTGAATGGC GAATGGCGCT TTGCCTGGTT TCCGGCACCA GAAGCGGTGC 
6481 CGGAAAGCTG GCTGGAGTGC GATCTTCCTG AGGCCGATAC GGTCGTCGTC CCCTCAAACT 
6541 GGCAGATGCA CGGTTACGAT GCGCCCATCT ACACCAACGT AACCTATCCC ATTACGGTC A 
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1 6 

68 °C 68.5 °C 

FA primer FAd4 FAMd4 

M N WTMT M N WTMT 
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1 7 



1 ATTCCGCCGG AGAGCTGTGT CACCATGTGG GTCCCGGTTG TCTTCCTCAC CCTGTCCGTG 



61 ACGTGGATTG GTGCTGCACC CCTCATCCTG TCTCGGATTG TGGGAGGCTG GGAGTGCGAG 

PSAF3 PSAF2 

L21 AAGCATTCCC AACCCTGGCA GGTGCTTGTG GCCTCTCGTG GCAGGGCAGT CTGCGGCGGT 

^ 

PSAF1C 

181 GTTCTGGTGC ACCCCCAGTG GGTCCTCACA GCTGCCCACT GCATCAGGAA CAAAAGCGTG 

* 

241 ATCTTGCTGG GTCGGCACAG CCTGTTTCAT CCTGAAGACA CAGGCCAGGT ATTTCAGGTC 

— * < 

Sat/3AJ PSARIc PSAR2 

301 AGCCACAGCT TCCCACACCC GCTCTACGAT ATGAGCCTCC TGAAGAATCG ATTCCTCAGG 
PSAR3 

361 CCAGGTGATG ACTCCAGCCA CGACCTCATG CTGCTCCGCC TGTCAGAGCC TGCCGAGCTC 



421 ACGGATGCTG TGAAGGTCAT GGACCTGCCC ACCCAGGAGC CAGCACTGGG GACCACCTGC 



481 TACGCCTCAG GCTGGGGCAG CATTGAACCA GAGGAGT 
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1 8 
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SEQUENCE LISTING 

<110> Eiken Kagaku Kabushiki Kaisha 

<120> Method for Synthesizing The Nucleic Acid. 

<130> E2-001PCT 

<140> 
<141> 

<150> JP-1998-317476 
<151> 1998-11-09 

<160> 29 

<170> Patentln Ver. 2.0 

<210> 1 
<211> 52 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence : Artificial ly 
synthesized primer sequense 

<400> 1 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg at 52 

<210> 2 
<211> 51 
<212> DNA 

<213> Artificial Sequence 



<220> 



WO 00/28082 



PCT/JP99/W213 



V12 

synthesized primer sequense 
<400> 2 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta c 51 

<210> 3 
<211> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequense 

<400> 3 

actttatgct tccggctcgt a 21 

<210> 4 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized priner sequense 

<400> 4 

gttgggaagg gcgatcg 17 

<210> 5 
<211> 600 
<212> DNA 

<213> Bacteriophage M13mpl8 



<400> 5 

gcgcccaata cgcaaaccgc ctctccccgc gcgttggccg attcattaat gcagctggca 60 
cgacaggttt cccgactgga aagcgggcag tgagcgcaac gcaattaatg tgagttagct 120 
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cactcattag gcaccccagg ctttacactt tatgcttccg gctcgtatgt tgtgtggaat 180 
tgtgagcgga taacaatttc acacaggaaa cagctatgac catgattacg aattcgagct 240 
cggtacccgg ggatcctcta gagtcgacct gcaggcatgc aagcttggca ctggccgtcg 300 
ttttacaacg tcgtgactgg gaaaaccctg gcgttaccca acttaatcgc cttgcagcac 360 
atcccccttt cgccagctgg cgtaatagcg aagaggcccg caccgatcgc ccttcccaac 420 
agttgcgcag cctgaatggc gaatggcgct ttgcctggtt tccggcacca gaagcggtgc 480 
cggaaagctg gctggagtgc gatcttcctg aggccgatac ggtcgtcgtc ccctcaaact 540 
ggcagatgca cggttacgat gcgcccatct acaccaacgt aacctatccc attacggtca 600 

<210> 6 
<211> 63 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized primer sequence 

<400> 6 

ctcttccaaa agtaaggcag gaaatgtgaa accagatcgt aatttggaag acccagcatc 60 
cag 63 

<210> 7 
<211> 43 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 7 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgt 43 

<210> 8 
<211> 16 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 8 

gccacctggg tgggaa 16 

<210> 9 
<211> 22 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 9 

ggcgagggag ttcttcttct ag 22 

<210> 10 
<211> 430 
<212> DNA 

<213> Hepatitis B virus 
<400> 10 

ctccttgaca ccgcctctgc tctgtatcgg gaggccttag agtctccgga acattgttca 60 
cctcaccata cagcactcag gcaagctatt ctgtgttggg gtgagttaat gaatctggcc 120 
acctgggtgg gaagtaattt ggaagaccca gcatccaggg aattagtagt cagctatgtc 180 
aatgttaata tgggcctaaa aatcagacaa ctattgtggt ttcacatttc ctgccttact 240 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 300 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 360 
agacgacgag gcaggtcccc tagaagaaga actccctcgc ctcgcagacg aaggtctcaa 420 
tcgccgcgtc 430 



<210> 11 
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<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 11 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag 

<210> 12 
<211> 293 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 

<400> 12 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 
cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 
agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 
ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 
gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgt 293 

<210> 13 
<211> 459 
<212> DNA 

<213> Artificial Sequence 



cgccagctgg 60 
tcccagtcac 120 
tctagaggat 180 
gtgaaattgt 240 
teg 293 



<220> 
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<223> Description of Artificial SequencerArtificially 
synthesized sequence 

<400> 13 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgt 459 



<210> 14 

<211> 458 

<212> DMA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artif icially 
synthesized sequence 



<400> 14 

cgactctaga ggatccccgg gtactttttg 
cacacaggaa acagctatga ccatgattac 
agagtcgacc tgcaggcatg caagcttggc 
ggaaaaccct ggcgttaccc aacttaatcg 
gcgtaatagc gaagaggccc gcacaaaaag 
cggccagtgc caagcttgca tgcctgcagg 
tcgaattcgt aatcatggtc atagctgttt 
ccacacaaca aaaagtaccc ggggatcctc 

<210> 15 
<211> 790 
<212> DNA 

<213> Artificial Sequence 



ttgtgtggaa ttgtgagcgg ataacaattt 60 
gaattcgagc tcggtacccg gggatcctct 120 
actggccgtc gttttacaac gtcgtgactg 180 
ccttgcagca catccccctt tcgccagctg 240 
ggttttccca gtcacgacgt tgtaaaacga 300 
tcgactctag aggatccccg ggtaccgagc 360 
cctgtgtgaa attgttatcc gctcacaatt 420 
tagagtcg 458 
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<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 15 

acaacgtcgt gactgggaaa accctttttg tgcgggcctc ttcgctatta cgccagctgg 60 
cgaaaggggg atgtgctgca aggcgattaa gttgggtaac gccagggttt tcccagtcac 120 
gacgttgtaa aacgacggcc agtgccaagc ttgcatgcct gcaggtcgac tctagaggat 180 
ccccgggtac cgagctcgaa ttcgtaatca tggtcatagc tgtttcctgt gtgaaattgt 240 
tatccgctca caattccaca caacaaaaag tacccgggga tcctctagag tcgacctgca 300 
ggcatgcaag cttggcactg gccgtcgttt tacaacgtcg tgactgggaa aaccctggcg 360 
ttacccaact taatcgcctt gcagcacatc cccctttcgc cagctggcgt aatagcgaag 420 
aggcccgcac aaaaagggtt ttcccagtca cgacgttgta aaacgacggc cagtgccaag 480 
cttgcatgcc tgcaggtcga ctctagagga tccccgggta ctttttgttg tgtggaattg 540 
tgagcggata acaatttcac acaggaaaca gctatgacca tgattacgaa ttcgagctcg 600 
gtacccgggg atcctctaga gtcgacctgc aggcatgcaa gcttggcact ggccgtcgtt 660 
ttacaacgtc gtgactggga aaaccctggc gttacccaac ttaatcgcct tgcagcacat 720 
ccccctttcg ccagctggcg taatagcgaa gaggcccgca caaaaagggt tttcccagtc 780 
acgacgttgt 790 

<210> 16 
<211> 789 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized sequence 

<400> 16 

cgactctaga ggatccccgg gtactttttg ttgtgtggaa ttgtgagcgg ataacaattt 60 

cacacaggaa acagctatga ccatgattac gaattcgagc tcggtacccg gggatcctct 120 

agagtcgacc tgcaggcatg caagcttggc actggccgtc gttttacaac gtcgtgactg 180 

ggaaaaccct ggcgttaccc aacttaatcg ccttgcagca catccccctt tcgccagctg 240 

gcgtaatagc gaagaggccc gcacaaaaag ggttttccca gtcacgacgt tgtaaaacga 300 
cggccagtgc caagcttgca tgcctgcagg tcgactctag aggatccccg ggtaccgagc 360 

tcgaattcgt aatcatggtc atagctgttt cctgtgtgaa attgttatcc gctcacaatt 420 
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ccacacaaca aaaagtaccc ggggatcctc 
cactggccgt cgttttacaa cgtcgtgact 
ctattacgcc agctggcgaa agggggatgt 
gggttttccc agtcacgacg ttgtaaaacg 
gtcgactcta gaggatcccc gggtaccgag 
tcctgtgtga aattgttatc cgctcacaat 
ctagagtcg 



tagagtcgac ctgcaggcat gcaagcttgg 480 
gggaaaaccc tttttgtgcg ggcctcttcg 540 
gctgcaaggc gattaagttg ggtaacgcca 600 
acggccagtg ccaagcttgc atgcctgcag 660 
ctcgaattcg taatcatggt catagctgtt 720 
tccacacaac aaaaagtacc cggggatcct 780 

789 



<210> 17 
<211> 310 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: Art if icially 
synthesized sequence 



<400> 17 

fftggattcgc actcctcccg ctgatcggga 
cggaagtgtt gataagatag gggcatttgg 
cactccaaaa gataccaaat actccaaaac 
gtgaaaccac aatagttgtc tgatttttag 
taattccctg gatgctgggt cttccaaatt 
tttggaagag 



cctgcctcgt cgtctaacaa cagtagtttc 60 
tggtctgtaa gcgggaggag tgcgaatcca 120 
agtttctctt ccaaaagtaa ggcaggaaat 180 
gcccatatta acattgacat agctgactac 240 
acgatctggt ttcacatttc ctgccttact 300 

310 



<210> 18 
<211> 465 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized sequence 



<400> 18 

gtggattcgc actcctcccg ctgatcggga cctgcctcgt cgtctaacaa cagtagtttc 60 
cggaagtgtt gataagatag gggcatttgg tggtctgtaa gcgggaggag tgcgaatcca 120 
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cactccaaaa gataccaaat actccaaaac agtttctctt ccaaaagtaa ggcaggaaat 180 
gtgaaaccac aatagttgtc tgatttttag gcccatatta acattgacat agctgactac 240 
taattccctg gatgctgggt cttccaaatt acgatctggt ttcacatttc ctgccttact 300 
tttggaagag aaactgtttt ggagtatttg gtatcttttg gagtgtggat tcgcactcct 360 
cccgcttaca gaccaccaaa tgcccctatc ttatcaacac ttccggaaac tactgttgtt 420 
agacgacgag gcaggtcccg atcagcggga ggagtgcgaa tccac 465 



<210> 19 
<211> 20 
<212> DNA 
<213> M13mpl8 

<400> 19 

ccggggatcc tctagagtcg 

<210> 20 
<211> 20 
<212> DNA 

<213> M13apl8 mutant 



20 



<400> 20 

ccggggatcc tctagagtca 20 

<210> 21 
<211> 48 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 21 

cgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 



<210> 22 
<211> 48 
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<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 22 

tgactctaga ggatccccgg tttttgttgt gtggaattgt gagcggat 48 

<210> 23 
<211> 47 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 

<400> 23 

cgtcgtgact gggaaaaccc tttttgtgcg ggcctcttcg ctattac 47 

<210> 24 
<2il> 21 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence :Artif icially 
synthesized primer sequence 

<400> 24 

actttatgct tccggctcgt a 21 

<210> 25 
<211> 17 
<212> DNA 
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<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 25 

gttgggaagg gcgatcg 17 

<210> 26 
<211> 44 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 26 

tgttcctgat gcagtgggca gctttagtct gcggcggtgt tctg 44 

<210> 27 
<211> 45 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial SequencerArtificially 
synthesized primer sequence 

<400> 27 

tgctgggtcg gcacagcctg aagctgacct gaaatacctg gcctg 45 

<210> 28 
<211> 18 
<212> DNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence:Artificially 
synthesized primer sequence 

<400> 28 

tgcttgtggc ctctcgtg 18 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: Artificially 
synthesized primer sequence 



<4Q0> 29 

gggtgtggga agctgtg 



17 
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